Hemoglobin binding site and its relationship to the serine protease-like active site of haptoglobin.
Haptoglobin forms a stable, irreversible complex with hemoglobin. The H chain of haptoglobin, which is the subunit that binds hemoglobin, shows strong sequence homology with the serine protease family. This raises the question of whether hemoglobin binds to the protease-like active site pocket of H chain as the protease inhibitors do with serine proteases. This question can be tested by binding proflavin and thionin to haptoglobin because these dyes are known to interact specifically with serine proteases at the peptide binding site. A single, specific binding site, characteristic of the serine proteases, was found for haptoglobin with association constants for proflavin or 1.4 x 10(3) at pH 7.1 and 8.2 x 10(3) at pH 9.5 and for thionin of 3.5 x 10(3) at pH 7.1. In order to confirm that these dyes are indeed binding to the specificity pocket of haptoglobin, competition experiments with classical serine protease substrates and inhibitors were performed. The results showed that trypsin-specific substrates and inhibitors did compete with proflavin binding, as expected from the homology, and that reagents of a chymotryptic specificity did not. When the dye titrations were performed on haptoglobin-hemoglobin complex, the same binding constants were obtained as for haptoglobin alone. This demonstrates that the active site-like region of haptoglobin and the hemoglobin binding site are mutually exclusive and do not interact in any way.